Summary. The presence of a high molecular weight antifertility factor in human seminal plasma was established. The factor can be precipitated by centrifugation at 104 000 g. Its activity is maximal when the protein concentration reaches 150 \g=m\g/105 spermatozoa using the mouse in-vitro fertilization assay as the test system. The factor is heat labile but its activity is not affected by dialysis. It prevents the penetration of the spermatozoa through the layers surrounding the egg but has no effect on the fusion of the spermatozoa with the vitelline membrane. The factor is only partly removed from spermatozoa by washing but is completely dispersed when the spermatozoa are incubated in capacitation medium. The pellet that is precipitated from the seminal plasma does not contain any particles or vesicles. However, it is significantly contaminated with low molecular weight material. This material includes the acrosin inhibitor which is present in large enough quantities to hinder fertilization. Washing the pellet twice with H2O removes these low molecular weight compounds, as indicated by the absence of the acrosin inhibitor, but has no effect on the antifertility properties of the pellet. Therefore, before further study or purification of the factor, it is essential that the pellet is washed to remove such low molecular weight material. The washed pellet consists of at least 7 components as judged by disc gel electrophoresis.
Introduction
Capacitated, fertile spermatozoa can be rendered infertile again by incubation with seminal plasma (Chang, 1957) . To date the presence of at least two seminal antifertility factors has been firmly established: (1) a proteinase inhibitor (Zaneveld, Robertson, Kessler & Williams, 1971) , and (2) a high molecular weight component that can be sedimented by high-speed centri¬ fugation (Bedford & Chang, 1962; Dukelow, Chernoff & Williams, 1967; Pinsker & Williams, 1967; Robertson, Bhalla & Williams, 1971) . The high molecular weight material has been termed 'decapacitation factor', but until the factor is characterized in some detail, it will be impossible to state with certainty whether one investigator is working with the same 'decapacitation factor' as another investigator. The biochemical composition of the high mole¬ cular weight component is unknown. Some investigators consider it a glycoprotein (Dukelow et al, 1966; Hunter & Nomes, 1969;  Reyes, Oliphant & Brackett, 1975) , whereas others have presented evidence that, at least in the rabbit, the antifertility activity is due to small membrane vesicles, approximately 50-7 nm in diameter (Davis, 1973) .
Although the high molecular weight component prevents the fusion of the spermatozoon with the ovum (Gould, Srivastava, Cline & Williams, 1971 ; Davis & Niwa, 1974) , the mechanism and site of its antifertility action is not known. Bedford (1970) suggested that the compound stabilizes the plasma and acrosomal membranes, Davis & Niwa (1974) presented evidence that the vesicle-containing fraction prevents the acrosome reaction of rat spermatozoa, and Zaneveld & Williams (1970) showed that the lytic activity of acrosomal extracts towards the corona radiata of the egg is inhibited, presumably by the inhibition of the corona penetrating enzyme. However, detailed studies to establish at what point the union of the spermatozoon with the ovum is halted by, for instance, removing certain layers from the egg, have not been performed.
Evidence has been obtained that a similar high molecular weight component is present in human seminal plasma (Pinsker & Williams, 1968; Dukelow & Chernoff, 1969) (Toyoda & Chang, 1974) (Anderson, Beyler & Zaneveld, 1978) . The acrosin preparation showed a single band after polyaerylamide disc-gel electrophoresis. Esterase activity of human acrosin was measured by a minor modification of the method of Zaneveld, Dragoje & Schumacher, (1972) . Hydrolysis of N-abenzoyl-L-arginine ethyl ester HC1 (BAEE) (Sigma Chemical Co., St. Louis, Missouri, U.S.A.) was monitored spectrophotometrically by following the increase in absorbance at 253 nm. The reaction mixture contained acrosin (0-9-1-5 pg protein), 0-5 mM-BAEE and 50 mM-Tris-HCl buffer (pH 8-0) in a total reaction volume of 1 -0 ml. When pellet preparations obtained by ultra¬ centrifugation were evaluated for acrosin inhibitory activity, 30 pg protein in 0-05 ml Tris-HCl buffer was preincubated for 5 min in the presence of acrosin before initiating the reaction by adding substrate.
The unwashed pellet inhibited acrosin activity at a rate of 3-0 pmol BAEE hydrolysed/min/ mg protein. After 
Disc gel electrophoresis
Disc gel electrophoresis was performed as described by Ornstein (1964) and Davis (1964 
Antifertility experiments
Compared to the controls, the pellet (even at the highest concentrations used in the antifertility experiments) had no effect on the motility of non-capacitated or capacitated mouse spermatozoa over an 8-h period. However, the pellet possessed strong antifertility activity (Table  1) . At 1 mg protein/ml, a slight though significant decrease in the fertility rate was obtained. A further decrease was observed when 2 mg protein/ml was employed. Maximal antifertility To evaluate whether the spermatozoa treated with pellet (3 mg protein/ml) could be rendered fertile again by incubation in capacitation medium, they were washed as described above, but afterwards re-suspended in 1 ml capacitation medium (instead of the culture medium) for 1 h at 37°C; 20-25 pi were subsequently added to the oocytes. Parallel control experiments were performed to ensure that the centrifugation and incubation procedures did not affect the fertility of the spermatozoa (Table 2 ). The pellet-treated spermatozoa incubated in capacitation medium possessed a fertilization rate that was almost identical to that of untreated control spermatozoa and more than twice that of the pellet-treated spermatozoa that were not incubated in capacitation medium. In contrast to the spermatozoa that were only washed after pellet treatment (see before), fertilization with pellet-treated spermatozoa incubated in capacitation medium produced essentially the same percentage of 2-cell embryos as did the untreated, control spermatozoa.
Heat stability The heat stability of the pellet was tested by dissolving the freeze-dried material in distilled H20 and placing it in a test tube which was kept for 1 h in a boiling water bath. The heated solution was subsequently freeze dried and tested for activity (Table 3) . Boiling the pellet for 1 h destroyed its antifertility activity. No significant difference could be observed in the numbers of penetrated or cleaved ova between the control spermatozoa and those treated with the boiled pellet. (Davis, 1973; Davis & Niwa, 1974 (Dukelow et al, 1966 ) and a pellet from rabbit seminal plasma was active at 1 mg dry weight/IO5 rabbit spermatozoa (Weinman, 1966 (Yanagamachi & Noda, 1970; Yanagamachi, 1972; Wolf et al, 1976 (Stefanini, Oura & Zamboni, 1969 It is likely that the small amount of the pellet that was added to the culture medium when the spermatozoa were not washed decreased the ability of the culture medium to remove the antifertility factor(s) even more, so that the penetration of the spermatozoa into the oocytes was further delayed. Large differences were therefore seen in the overall fertility rate between the test and the control when unwashed spermatozoa were used. Because of the rapid and fairly easy capacitation of mouse spermatozoa, complete absence of fertilization was never observed in our system, in contrast to the results of others using the rabbit in-vivo capacitation test. In addition, a much smaller number of ova is evaluated at one time when the rabbit in-vivo test is performed. Some fertility was therefore seen even under saturating conditions (incubating the spermatozoa with pellet at a concentration of 3 mg protein/ml or more).
The molecular weights found for the material in the pellet by SDS electrophoresis are of interest. Although at 104 000 g only extremely high molecular weight compounds are precipitated, the major bands possessed molecular weights ranging from 40 000 to 200 000. This indicates that the components of the pellet either consist of several subunits or of lower molecular weight compounds tightly adhered to higher molecular weight material which can be reduced to their individual forms by treatment with mercaptoethanol and SDS.
Before purifying, or studying the biochemical characteristics of the pellet, it is extremely important that it is washed several times to remove contaminating compounds of low molecular weight. This has not been reported by other investigators in any species, and may explain some of the controversial results obtained. Since the supernatant solution after ultracentrifugation, at least that of bull seminal plasma (Pinsker & Williams, 1967) , possesses antifertility properties, and because a compound such as the acrosin inhibitor which has a molecular weight of about 5600 can become trapped in the pellet, it is essential that the pellet is washed before further studies are performed. For example, the acrosin-inhibiting activity of 150 pg unwashed pellet (the amount used to inhibit the fertility of 1 105 spermatozoa) is approximately equal to 30 pg human seminal plasma acrosin inhibitor (Zaneveld, Schumacher, Fritz, Fink & Jaumann, 1973) , an amount that could be sufficient to induce antifertility activity (Yang, Zaneveld & Schumacher, 1976) . The twice-washed pellet had no such acrosin inhibitory activity and possessed fewer bands after electrophoresis, indicating that most of the trapped, low molecular weight material was removed. It still possessed high antifertility activity and should thus form the starting material for further biochemical study.
